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An Overview of Medical Robotics
R. H. Taylor

Johns Hopkins University

Anisotropic Elasticity and Force Extrapolation to Improve
Realism of Surgery Simulation

G. Picinbono, J. C. Lombardo, H. Delingette and N. Ayache
INRIA, Sophia-Antipolis

� Computer-IntegratedSurgeryasCIM of the21’st Century

� Human-machinecooperationin information-intensive tasks

� Robotsystemsto enablenovel treatments

� Researchcombinesrobots, computing, andHMI

� Realtimesurgerysimulation
with forcefeedback

� Anisotropicelasticity, finite
elementsandforceextrapolation

� Applicationsto laparoscopic
liversurgeryandvesselsmodelling

� Simulationof surgicalgesture
with goodvisualandhaptic
rendering

Evaluating Control Modes for Constrained Robotic Surgery
F. Lai and R. D. Howe

Harvard University

Preliminary Experiments in Cooperative Human/Robot Force
Control for Robot Assisted Microsurgical Manipulation

R. Kumar, P. Gupta, A. Barnes, P. Jensen, L. L. Whitcomb and R. H.
Taylor

Johns Hopkins University

� Incisionconstrainsminimally
invasive roboticsurgery

� Comparecontrol: screenvs.
instrumentmapping, 4 vs.
6 DOF

� Bestperformance: 4 DOF
with instrumentmapping

� Controlshouldreflectinstrument
constraints

� Forcesensingonuserhandle
andinstrumenttip

� Robotholdsinstrumentand
compliesto userforcesfor
’steady-hand’ cooperativemanipulation

� Stablecontactand1/25scaled-down
forcetrajectorytrackingshown
with compliantspringand
animaleye tissue

� Systemenhancesuserdexterity,
reducestremor, andextends
user’s hapticsensitivity

The Intuitive Tele-Surgery System: Overview and Application
Gary S. Guthart � and J. Kenneth Salisbury Jr. �
� Intuitive Surgical Inc. and � Stanford University

Neurobot: a special-purpose robot for Neurosurgery
B. Davies 	 , S. Starkie 	 , S. J. Harris 	 , E. Agterhuis 
 , V. Paul � and L.

M. Auer �
	 Imperial College, 
 Fokker Control Systems, � IBMT, Fraunhofer

Institut fur Biomed Technik, A G Medizin Telematik, St Ingbert and
� ISM, Institute of Applied Sciences in Medicine, Salzburg, Austria


 Enhancementof minimally invasive
surgical dexterity


 Developmentmaster-slavesurgical
telerobot


 Systemusedin hundredsof human
casesincluding beatingheart
bypass


 Teleroboticscanradicallyenhance
surgical performance

� Robotprovidesprecisecontrolof
endoscopictools

� Forcecontrolputsthesurgeonin
charge, guidingtherobot

� Active constraintsprevent injury
to healthytissue

� Evaluationby neurosurgeonsusing
brainphantoms
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